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A b s t r a c t . 

Notes on the extent of former glaciations and the amount of deleveling in Peary 
Land during Pleistocene time. At least two glacial advances have occurred. The se
cond advance is correlated with the 65-meter stage of the deleveling. 

Incidental to the stratigraphical work carried out by the writer in 1947 
and 1948-49 during his participation in the Danish Peary Land Expedition 
1947-50 (TROELSEN, 1949, a & b ; 1950, b), a number of observations 
on Pleistocene features were made in various parts of" Peary Land. 

The observations are few and scattered^ but as it is unlikely tha t geolo
gical explorations will be continued in this or in other parts of North 
Greenland within a foreseeable future, the writer has found it justified 
to publish his results. 

The writer is indebted to E I G I L K N U T H , the leader of the Danish Peary 
Land Expedition, for the opportunity to participate in the expedition. 
The glaciologist and surveyor THORKILD M. N I E L S E N , who spent the year 
1949-50 in Peary land, has kindly permitted the incorporation in the 
present paper of some of his observations. The writer is further indebted 
to K J E L D HOLMEN for the identification of a piece of driftwood and to 
D A N LAURSEN for the examination of a number of molluscs. 

Physiography of Southern Peary Land. 

As the topographic maps of Peary Land are still lacking in detail, the 
geomorphology of the region can only be treated in the most general 
terms. 

The region around Independence Fjord is now an undulating limestone 
and sandstone plateau, some 700-1100 meters high and dissected by 
glaciated U-shaped valleys and by box canyons t r ibutary to the main 
valleys. I t is difficult to determine to what extent the relief of the plateau 
has been influenced by glacial erosion as frost-wedging and solution have 
altered the original postglacial surface, but the general impression is 
tha t of a dissected peneplain formed before the glacial ages. 
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The trend of some of the valleys and fjords seems to be controlled by 
faults. Although the displacement on the faults appears to have been 
rather insignificant, it may have been sufficient to guide preglacial stream 
erosion, thus determining the paths of some of the major glaciers. 

To what extent the present valley topography is determined by post
glacial stream erosion and deposition is not entirely clear. In the valley of 
Børglum Elv (River), which flows from Mt. Nordkronen toward Brøn-
lunds Fjord, the presence of roches moutonnées shows tha t the present 
bedrock surface in the valley has been modelled by glacial erosion. The 
very considerable valley train tha t occupies the greater part of the floor 
of the valley probably consists mainly of reworked drift. Some of the 
smaller tributaries, on the other hand, are developed as deep box canyons 
cutting through jointed, flat-lying limestone beds. Similar box canyons, 
cut into beds of a similar character, occur in the formerly glaciated North
west Greenland and central Ellesmere Island (THOELSEN, 1950, a, fig. 7. 
SvERDRUP, 1904, vol. 1, pp. 136-137). 

Former Glaciations. 

As mentioned in an earlier paper (TROELSEN, 1949, a, p . 19), erratics of 
gneiss^), Eo-Cambrian sandstone and diabase occur on the high plateau 
of Erlandsen Land, north of Brønlunds Fjord. Erratics of these types also 
occur on the high plateaux of Melville Land and all the way to Kap 
København, at about longitude 21°W, where LAUGE KOCH and the present 
writer have found" prominent terminal moraines (fig. 1). Eo-Cambrian 
sandstone and diabase occur in place on the shores of Lake Midsommersø, 
Brønlunds Fjord and the southwestern part of Independence Fjord but 
not on the plateaux of Erlandsen Land and Melville Land, while gneiss 
does not seem to be exposed at all in Peary Land. There is thus no doubt 
tha t a t one time the Pleistocene glaciers were sufficiently thick to fill the 
depressions of Brønlunds Fjord and Independence Fjord, which are now 
some 700-1100 meters deep (measured from present sea level to the top 
of the plateaux), and to overflow their borders. 

On his maps of the Pleistocene features of Peary Land, LAUGE KOCH 
(1923, a, p . 66, fig. 4 ; 1923, b, p . 194, fig. 2 ; 1926, p. 103, fig. 1; 1928, a, 
p . 377, fig. 91 ; 1928, b, p . 515, fig. 12) indicates the outer limit of the ice 

1) In the tills ot the valley of Sydpasset, between I. P. Kochs Fjord and Lake Mid
sommersø, erratics of gneiss of various types are particularly abundant. 

Fig. 1. Map of Peary Land showing surface exposures of sandstone and diabase of 
the Eo-Cambrian Thule group (dotted areas) ; known exposures of Silurian sandstone 
(horizontal ruling); known extent of till with boulders of gneiss and Eo-Cambrian 
sandstone and diabase (vertical ruling); and known extent on Melville Land of till 
with boulders of Silurian (?) sandstone (oblique ruling). Present extent of glaciation 
indicated. 1: Sydpasset. 2: Brønlunds Fjord. 3: Astrups Fjord. 4: Falkefjeld. 5: Kap 
Caroline Marie. 6: Kap København. 7: Mudderbugten. 8: Herlufsholm Strand. 
(Based on Danish topographic maps published before 1952. Cfr. also World Aero
nautical Charts, nos. 8 (Robeson Channel) and 9 (Independence Fjord), published by 

Aeronautical Chart Service, U.S. Air Force, Washington, D.C.). 
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sheet when it was most extensive by a line tha t runs from Mudderbugten 
northward to the head of G. B. Schley Fjord and from there westward to 
the mouth of I. P . Kochs Fjord^). Though it is not entirely clear how 
KOCH'S observations would permit the drawing of this line with such 
precision, his maps may, nevertheless, be essentially correct inasmuch as 
erratics of the above-mentioned types occur on the plateaux from Brøn-
lunds Fjord eastward to Kap København and from Independence Fjord 
northward to about latitude 82°30' N, where erratics of a different origin 
appear (cfr. next paragraph). A certain mingling of the two groups of 
erratics my be observed at the border line. 

On western Melville Land, near Børglum Elv, at the latitude just men
tioned, a considerable number of slabs of a brown micaceous shaly sand
stone were observed on the plateau surface, which is here underlain by 
dark Ordovician limestones. Though no fossils have been found in the 
brown sandstone, there can be little doubt tha t it comes from. Silurian 
deposits in central Peary Land. It is at least quite certain tha t sandstone 
of this type does not occur in the Eo-Cambrian-to-Ordovician sequence 
of southwestern Peary Land. On the other hand, brown Silurian sand
stone of the same lithologie type as the erratics has been found in place 
on the north coast of Independence Fjord at about longitude 24° W^), 
and the general geology of the region suggests tha t the Silurian sandstone 
forms a belt running from the point at Independence Fjord, just mentioned, 
northwestward in the general direction of Mt. Nordkronen.' This would 
mean tha t the slabs of brown sandstone have been transported by a local 
ice sheet presumably flowing south from Mt. Nordkronen and meeting the 
outer limit of the main ice sheet a t about latitude 82°30' N. "Whether the 
two ice sheets were contemporaneous is not known. 

As to the direction of flow of the main ice sheet, nothing is known 
except tha t it must have been in the general direction of E. or N. E. 
On the limestone plateaux, frost-wedging and solution have obliterated 
what glacial striae there may have been. Striae have only been observed 
on bedrock surfaces in the valley bottoms. As could be expected, they run 
in the general direction of the valleys. 

That a later and less extensive glaciation has affected Peary Land is 
suggested by observations by LAUGE KOCH (1928, b, p . 517 and fig. 12). 
The same conclusion may be drawn from THORKILD M. NIELSEN'S discovery 
that Brønlunds Fjord is an overdeepened fjord carved into the bedrock 
floor of the broad glaciated valley tha t runs east-west through southern 
Peary Land (figs. 4 & 5). The dating of this glaciation relative to the 
marine beaches will be discussed on pages 217-220. 

As to the extent of former glaciations east and northeast of the ice 
sheet the limit of which is marked by the terminal moraines a t Kap 
København, only scattered information is available. As mentioned by 

1) According to Keen (1928 a, p. 376), the easternmost of the moraines near Her
lufsholm Strand "has not been ascertained with certainty". This feature has now 
turned out to be a remnant of a postglacial marine terrace. The same may be true of 
the short end moraine N. of Mudderbugten, indicated by KOCH (ibid.). 

2) Hence, erratics of Silurian sandstone occur in the moraines at Kap København. 
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LAUGE K O C H (1926, p . 105; 1928, b, p . 516), the high mountains along the 
north coast have supported local glaciers, and the same has turned out to 
be the case of the mountains around G. B. Schley Fjord, where glaciated 
valleys may be seen in several places. Indications of an extensive ice 

- cover in this region have not been observed, however^). Some of the small 
plateaux west of Herlufsholm Strand to-day support ice caps, and all of 
the plateaux may formerly have been glaciated as suggested by the 
(infrequent) occurrence of boulders of apparently local origin. 

The theory (L. K O C H , 1928, a, p. 380) stating tha t the low plain of 
Herlufsholm Strand has never been glaciated is difficult to prove or 
disprove as the plain is now covered by an apparently unbroken layer of 
Pleistocene marine deposits (fig. 2). 

A correlation of the glacial advances, described above, with the Pleisto
cene stages of Europe and North America is as yet impossible. 

Postglacial Delevelings. 

Terraces were observed at G. B. Schley Fjord and in several places 
along the coasts of Independence Fjord, both inside and outside the ter
minal moraines at Kap København. Very extensive beach deposits cover 
Herlufsholm Strand. 

Rock benches occur in several places, but as benches formed by marine 
erosion could not be distinctly separated from such which are the results 
of subaerial erosion of the nearly flat-lying sandstones and limestones, 
only built-up terraces have been considered. 

Most of the terraces consist of gravel and coarse sand, and what shells 
they m a y have contained have been completely dissolved. I t may thus be 
an open question whether these features really are marine deposits and not, 
for instance, kame terraces. A careful measurement of the beaches a t 
Herlufsholm Strand (fig. 2), where only truly marine deposits are to be 
expected, would therefore have been of value but could not be carried out 
with the simple instruments tha t were used on the longer sledge journeys^). . 
As good agreement is found between the altitudes of terraces occurring 
about 70 kilometers (some 43 miles) apart along both coasts of Indepen-
pence Fjord, the writer is, however, inclined to regard the terraces as t rue 

1) L. KOCH (1923, b , p . 195; 1928, a, pp. 376 and 378-379) mentions the occur
rence on the small islands in the mouth of G. B. Schley Fjord of erratics of Cambrian 
or Algonkian [Eo-Cambrian] sandstone and Silurian [Ordovician] limestone. The 
rubble that partly covers the Islands has, however, turned out to be of local origin. 

)̂ In most cases, the terraces were measured by hand level. Points were selected 
where the supposed beaches were so narrow that the distinct and easily measured 
seaward edges nearly coincided in altitude with the less distinct landward edges. 
Careful control measurements by means of theodolite were carried out at two points 
a t Bronlunds Fjord, but in general the hand level was considered sufficiently accurate, 
partly because the present coast line was obscured by ice at the time of the year when 
the investigations had to be carried out, and partly because of the uncontrollable 
factor introduced by tidal movements (at Bronlunds Fjord the tidal range was, 
however, only some 35 centimeters). When the coast could be revisited immediately 
after the terraces had been measured, Paulin aneroid readings were taken in addition 
to the hand level measurements. 

1 Ö * 
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Geodætisk Institut, Eneret. 

Fig. 2. View toward the northwest across the Pleistocene marine deposits of Herlufsholm Strand, eastern Peary 
Land. The white line indicates the approximate position of the upper marine limit. Geodetic Institute, Copen

hagen, photograph 548 DN no. 1208. 



J. c. TROELSEN: Notes on the Pleistocene Geology of Peary Land. 217 

beaches indicating former sea levels (a-special case-will be discussed be
low). 

The highest terraces observed around Independence Fjord occur at 
altitudes of 121-123 meters above present sea level (fig. 3). In other 
localities, the highest discernible terrace is located a t about 113 meters 
above s. 1. (cfr. also TROELSEN, 1949, a, p. 20). From the east coast of 
Peary Land and the north coast of Greenland, west of Peary Land, 
LAUGE K O C H (1919, p . 565; 1928, b , pp. 517-518) cites evidence of former 
shorelines at altitudes as high as 210 meters above s. 1. These shorelines. 
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Fig. 3. Present altitudes of Pleistocene terraces. Scale in meters. I: mouth of Brøn
lunds Fjord. II: south coast of Brønlunds Fjord, measured by hand level. I l l : same 
point on south coast of Brønlunds Fjord, measured by theodolite. IV: near Falke-
fjeld. V: immediately east of Kap Caroline Marie. VI: west coast of Astrups Fjord. 
VII: south coast of G. B. Schley Fjord. VIII: north coast of Greenland, according to 

LAUGE KOCH (1919, p. 565; 1928, a, p. 381). 
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FiV. ^. Map of the Brønlunds Fjord area, surveyed by THORKILD M. NIELSEN. Heights and depths in meters. Scale in kilometers. 10-meter 
contours on the sea bottom. The contours on land indicate the position of the steeper slopes. Ravines and intermittent streams indicated 

by dots-and-dashes. (Reproduced by permission of Mr. THORKILD M. NIELSEN). 
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which were not observed by the present writer, may conceivably have been 
formed a t a t ime when Independence Fjord was still full of glacier ice. 

Among the lower terraces observed by the writer, the most prominent 
occurs at altitudes varying between 65 (Brønlunds Fjord) and 68 meters 
(G. B. Schley Fjord). This feature probably corresponds to the distinct 

/ Kilomeier (horizontal scale) 

Fig. 5. Somewhat diagrammatic section of the valley of Brønlunds Fjord. Vertical 
scale exaggerated five times. Black: stream deposits of the kame terrace with kettle 
at seaward edge. Horizontal rul ing: laminated marine silt and clay with shells 
and driftwood. Vert ical rul ing: Pre-Pleistocene bedrock (bedding planes dip 

l°-3° N.-N.E.). 

65-meter strandline on the north coast of Greenland, observed by LAUGE 
KOCH (1928, .b," p . 518). I t is more uncertain how KOCH'S 105-meter 
strandline, which is also said to be distinct, should be correlated with 
the terraces measured a t Independence Fjord. 

The combined observations by THORKILD M. NI ELS EN and the writer 
have made possible an interesting interpretation of the 65-meter terrace 
a t Brønlunds Fjord (figs. 4 & 5). Near present sea level, the terrace is 
built up of laminated marine silt and clay containing scattered, ice-rafted 
boulders and pebbles besides driftwood"^) and molluscs, among which the 
pelecypods commonly occur as bivalved specimens. According to infor
mation kindly furnished by DAN LAURSEN") , the fauna is a typical high-
arctic one. The' marine s tratum is covered by a layer of boulders, pebbles 
and coarse sand, which forms the top of the terrace. This layer was origin
ally interpreted as à lag concentrate, but vertical aerial photographs, 
taken by the Geodetic Institute, Copenhagen, in the summer of 1950, 
clearly show tha t the surface material of the terrace has been deposited by 

)̂ Probably Siberian tamarack {Larix sibirica), according to KJELD HOLMEN. 
") DAN LAURSEN will shortly publish a complete list of the species. 
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streams running in the main direction of the fjord. THORKILD M. NIELSEN'S 
investigations further indicate tha t the seaward edge of the terrace attains 
slightly higher altitudes than the surface farther inland. A number of 
deep and well-defined depressions along the seaward edge of the terrace 
(fig. 4) have by THORKILD M. N I E L S E N been interpreted as kettles, an 
interpretation tha t seems to be borne out by the aerial photographs. 
When these data are combined with the fact tha t Brønlunds Fjord consti
tutes a somewhat overdeepened through, one arrives at the conclusion 
tha t the terrace along the south coast of the fjord is a kame terrace formed 
after the deposition of the marine strata and at time when the Brønlunds 
Fjord trough was occupied by a rather small glacier (fig. 5). 

Although the kame terrace is a non-marine feature, it shows good 
agreement as to altitude with the 65-meter terrace at G. B. Schley Fjord 
and along the North Greenland coast. The glacial advance marked by the 
formation of the kame terrace and by the excavation of the trough tha t is 
now occupied by the waters of Brønlunds 'Fjord (fig. 5) may thus have 
coincided with a major halt in the deleveling of North Greenland. 
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